Determining what people know and believe about periodontal health and disease is important in order to establish prevention practices. This study aimed to assess knowledge of and attitudes towards periodontal health among adults in Tehran, Islamic Republic of Iran. We conducted a cross-sectional face-to-face interview survey in 2011 of 791 adults aged 18-50 years using a stratified, multistage sampling method. We recorded demographic characteristics including age, sex, education, marital status, employment and economic status (housing density). The lowest percentage of correct answers was related to the definition of dental plaque (11.6%) and the highest was for the role of the dental visit in prevention (92.8%). Female sex, university education and higher economic status were significantly associated with a higher mean score on periodontal health knowledge. The regression analysis showed that positive attitudes were associated with higher periodontal health knowledge and having university education. In this study positive attitudes towards prevention were related to better knowledge.
Introduction
Periodontal diseases including gingivitis and periodontitis are prevalent in all populations worldwide. Severe periodontitis is estimated to affect 5%-20% of adults in both developed and developing countries. Moreover, gingivitis is ubiquitous in adults, and its signs are prevalent as well among most children and adolescents [1] . In its early stages, periodontitis begins with gingival inflammation and in its later stages may progress to tooth mobility, pathological migration and tooth loss, causing chewing and speech dysfunction, aesthetic and psychological problems and impaired quality of life [2] .
Since prevention and control of oral diseases are influenced by personal behaviour, several theories and models are useful in interpreting behaviour changes. The knowledge, attitudes and practice model is one of the models explaining how new knowledge acquisition leads to improved attitudes and facilitates behaviour change [3] . Based on this model, what people know and believe about periodontal health and disease is important in order to establish prevention practices [4] .
In different regions of Asia, including developed and developing countries, studies using the community periodontal index (CPI) showed that more than 60% of adults had CPI scores of 2-4, indicating detection of calculus during probing and pocket depths of 4 mm and more [5] . In the Islamic Republic of Iran, this score is prevalent in about 70% of young adults [6] and 93% of the middle-aged population [7] . Nevertheless, studies assessing the knowledge of and attitudes toward oral and periodontal health in the Iranian population are scarce. The relevant studies have been limited to a selected subgroup of adults [8, 9] . The present study was carried out to fill this gap and to assess the periodontal knowledge and attitudes toward periodontal health of an adult population residing in Tehran.
Methods

Study design and sample
The study used a cross-sectional, population-based, interviewer-assisted survey from February to March 2011 among subjects between ages 18 and 50 years living in Tehran. These age groups included about 80% of the whole adult population of the city [10]. To select a representative sample, we applied stratified, multistage, random-area sampling. The 22 districts of Tehran (based on an administrative map) were considered as strata. Tehran, with a total population of 7 million inside the city, includes 22 municipal districts as follows; North (2), East (4), West (5), Centre (5), and South (6), with the southern and central areas having the highest population density [11] .
The sample in each stratum was weighted according to the proportion of the population of the district compared with that of the whole city. Within each stratum, areas were selected randomly as clusters that were equivalent to 80 areas in total. Then in each area, 1 block (around 200 buildings) was identified randomly. 10 houses in each block were selected, considering that each household within the black had the same probability to be sampled. The sex and age characteristics of the sample in each block were matched with the population pattern of that block. To reach the calculated sample size in each block, 1 person was chosen in the selected household. If more than one person was found with the same characteristics in the household another was chosen randomly [12] . If the household did not contain such a person, the interviewers moved to the adjacent house. In case that sample was not obtained in a block, the interviewers moved to the next block to the south-east.
A sample size of 800 was estimated using a sample size calculation for estimating a single proportion (α = 0.05, prevalence of adequate periodontal knowledge = 0.2 from the pilot study, and design effect = 2).
Questionnaire development
A 19-item questionnaire based on previous studies [9, [13] [14] [15] [16] [17] was developed to assess periodontal knowledge and attitudes. In the knowledge section, 2 items focused on gingival appearance, 3 items addressed causes and outcomes of periodontal disease, 1 item was related to the impact of systemic disease on the progression of periodontal conditions, and 4 items were associated with prevention. In the attitudes section there were 9 statements about periodontal health and disease.
The questionnaire items were initially revised by an expert panel. The face validity of the questionnaire was subsequently assessed with the aid of lay people's opinions. Content validity was then evaluated by the expert panel regarding the relevancy, clarity, simplicity and necessity of the questionnaire's items. The items were corrected, substituted or deleted if necessary. Then the scale content validity index (0.92) and the content validity ratio (0.87) were calculated and assessed as acceptable [18] . In the pilot study, the external reliability, reported as percentage agreement by test-retest, was > 70% for all questions. To assess internal consistency, Cronbach alpha was calculated and found to be 67%.
Survey interviews
A structured face-to-face interview based on the questionnaire was selected as the method of choice. The randomly selected participants were interviewed individually at their homes [19] . When data collection of each district was finished, the data of a subgroup of participants were chosen randomly and reviewed in order to ensure the accuracy of the recorded information.
Eighteen (18) trained interviewers from a professional agency (Iranian Students' Polling Agency) carried out data collection. In order to ensure uniformity in data collection and avoid inter-interviewer variability, detailed information regarding the process of interviewing and ethical considerations were delivered by the main researcher in a 2-hour meeting in which interviewers received relevant guidelines on the ethical issues, the questionnaire and the interview [12] .
Participation in the present survey was voluntary, and data were collected anonymously. Before the interviews, participants gave their informed consent. The research was approved by the Tehran University of Medical Science ethics committee.
Data treatment and statistical analysis
The responses to the questions about periodontal knowledge were scored as true (score 1) and false (score 0), and a sum score derived from 10 questions (range: 0-10) was calculated for each participant. The statements associated with periodontal attitude had 5-response categories: strongly agree, agree, no opinion, disagree and strongly disagree. For analysis, we combined the categories strongly agree and agree to yield the measure of agreement, and the categories no opinion, disagree and strongly disagree to yield the measure of disagreement. Positive attitude was the percentage of agree responses in the 1st and the 9th statements regarding periodontal health and disagree responses in the other statements. A sum score of periodontal attitude was calculated for each subject, considering positive attitude (score 1), and negative attitude (score 0) for each statement, with higher scores indicating a more positive attitude [20] . The average living area in square metres per person as of the participants was assessed as a proxy indicator of economic status of the participants (range: 6-175 m 2 /person), based on the distribution of the data, categorized into 3 levels: low (< 23.8), moderate (23.8-36.7), and high (≥ 36.7) [21] .
The data were analysed with SPSS, version 16. For comparison of knowledge and attitude with sociodemographic variables, a t-test and one-way analyses of variance were employed. Significance level was set at P < 0.05. Linear regression was fitted to the data to assess the effect of independent variables such as knowledge score and sociodemographic variables on attitude. According to the knowledge, attitudes and practice model, we considered attitude as a dependent variable in the regression model [3, 22] .
Results
The background characteristics of the 791 participants are presented in Table  1 . The mean age was 32.6 years and 50.3% were male.
Responses to the knowledge questions are shown on Table 2 . The lowest level of knowledge was related to the definition of dental plaque (11.7%) and its role as the cause of gum disease (13.8%), and tooth mobility as the outcome of gum disease (27.0%). Red gingiva as an early sign of periodontal disease, and diabetes as an effective systemic disease related to progression of the disease, were pointed out correctly by nearly 40% of the respondents. A majority of the participants considered gum disease as preventable, and believed in the efficacy of preventive measures.
The respondents' attitudes toward periodontal health and disease varied greatly, as shown by their answers to the attitude statements ( Figure 1 ). Generally, the participants showed a positive attitude towards periodontal health, including its impact on their work and In addition, a minority considered that their teeth did not seem normal any longer because of gum disease. Table 3 presents the mean periodontal disease knowledge scores and attitude scores in relation to the sociodemographic background variables sex, age group, education and economic status. Women had significantly higher mean knowledge scores than did men (P = 0.011), and more highly educated respondents had higher knowledge and attitude scores than did those less well educated (P < 0.001). Participants with high economic status had the highest periodontal disease knowledge (P = 0.015) and attitude (P = 0.006) scores.
In the linear regression model, high periodontal disease knowledge scores and university level of education were only the variables that were significantly associated with positive attitudes toward periodontal health (P < 0.05) ( Table 4 ). 
Discussion
Our study demonstrated poor knowledge of periodontal disease, including its aetiology, signs, and outcomes, but an overall positive attitude towards periodontal health among Iranian adults.
In general, higher knowledge related to periodontal health and disease was significantly associated with positive attitudes.
Status of periodontal knowledge
The majority of the participants had poor knowledge regarding the aetiology of periodontal disease, including the role of dental plaque. This finding is in line with earlier findings regarding the causes of periodontal disease [9, 14, 23] . Lin et al. showed that a high percentage of Chinese adults were unaware of the causes of oral diseases, including dental caries and gum disease [17] . In that ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫املجلد‬ ‫الثالث‬ ‫العدد‬ survey, few were able to identify dental plaque as one of the causes of gum disease. A similar lack of knowledge as to the role of dental plaque in gum disease has emerged among adults in Jordan and in the Islamic Republic of Iran [9, 23] . Generally, public awareness of gum disease and particularly the role of dental plaque in relation to periodontal disease is weak, presumably due to inadequate health education concerning these conditions. However, most of the study participants had a good level of knowledge regarding the role of oral hygiene in preventing gum disease, a finding which was reported elsewhere [9, 14, 23] .
Attitudes toward periodontal health and disease
Attitudes among our participants regarding the importance of oral and dental diseases in comparison with other systemic diseases, as well as the impact of gum disease on occupational and social relationships, were largely positive. They also showed positive views toward preventive practices, including oral hygiene and regular check-ups. They commonly believed that gum disease may occur even despite preventive care. This may demonstrate that they considered gum disease as not fully preventable.
The participants had some misconceptions regarding particular topics, including the impact of the application of salt and of dental scaling on gum health. Use of salt in any form including salt water or salt powder to clean teeth is common in Islamic Republic of Iran. Application of salt water to rinse the mouth is a widespread method believed to cure gingival problems such as gum bleeding or gum looseness [9] . In our study, the majority of participants considered tooth brushing with salt as an appropriate method to prevent gum disease, regardless of the possible disadvantages of this method such as damage to the gums and tooth abrasion [24] . In addition, the study found negative attitudes toward dental scaling among Iranian adults. They considered scaling harmful for gum health, as did respondents in a study conducted in Hong Kong [25] .
Relationship between knowledge/attitude and background
In our study, the periodontal knowledge score was significantly higher among women, a finding also reported among Japanese young adults [26] . This implies that women value dental health more than do men and are more willing to improve their health status and receive relevant information [27] . On the other hand, no clear relationship between the periodontal knowledge score and age was evident, which is in line with the findings of a study from Germany [14] , but in contrast to other findings in Jordan [15] and in Sweden [16] .
In our study, higher education was related to a higher knowledge score; a similar finding emerged in a Swedish study among adults [16] . One study demonstrating elderly adults' knowledge of and attitudes towards oral health has shown a similar association between oral health knowledge and level of education [17] .
In relation to attitudes towards periodontal health among our participants, those with a university education had a better attitude than did those with lower educational levels. Neither economic status nor sex of participants was associated with attitudes towards periodontal health. However, Furuta et al. demonstrated that Japanese women appreciated dental visits to prevent gingivitis more than did men [28] .
